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Stock assessment of pomfrets off west coast of India
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and M H DHULKHED*

Central Marine Fisheries Research Institute, Cochin, Kerala 682 014

ABSTRACT

Pomfrets contribute 36 501 tonnes to the annual marine fish landings in India. Pampus argenteus and
Formio niger are the prime species forming 65.0% and 34.0% respectively of the pomfret catch. Gujarat and
Maharashtra share 42.6% and 35.9% of P. argenteus and 33.3% and 22.8% of F. niger exploited, respectively.

The growth parameters for P. argenteus off Maharashtra and Kamataka and MSY off Maharashtra (9 551
tonnes) and Karnataka (374 tonnes) were estimated. The results indicated high fishing pressure to the extent of
40% off Kamnataka. Large-scale destruction of young ones by dol nets at Bessein (Maharashtra) resulted in
recruitment overfishing as the catches came down to 565 tonnes (1991) from § 612 tonnes (1984).

The growth parameters for F. niger for Keralaand Karnataka were estimated. MSY estimates were 1 055
tonnes off Kerala and 1856 tonnes off Karnataka. The effort needs to be reduced by 60% off Karnataka.

Pomfrets support alucrative and commer-
cially important fishery both along the east
and the west coasts of India. They are repre-
sented by three species viz., the silver pomfret
Pampus argenteus (Euphrasen), the black
pomfret Formio niger (Bloch) and chinese
pomfret Pampus chinensis (Euphrasen). They
contributed on an average 36 501 tonnes
annually to the all-India marine fish landings
during 1984-88, forming 1.7 to 3.5%.

Along the Indian coast, the pomfrets are
exploited by a variety of gears such as drift
nets, dol nets, purse seines and trawls. Earlier
studies relating to the fishery and biology of
silver pomfret are those of Kuthalingam
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(1963), Sivaprakasam (1963), Sulochanan
and Rao (1964) Gopalan (1967), Pati (1980
and 1982), and Zafar Khan (1982).

MATERIALS AND METHODS

The basic data on effort and catch were
collected from different centres as per
Sekharan (1965) together with length mea-
surement and sample weight, The data were
based onthe catches of mainly drift netexcept
in Karnataka where data were collected from
trawlers. Furcal length for P. argenteus, and
total length for F. niger was taken. The length
measurements were grouped in 10 mm inter-
val and the number of fish in each size group
was estimated. The data were processed asper
the methods of Zafar Khan (1989).

Growth parameters L_ and K were esti-
matedusing ELEFANprogramme (Gayanilo
et al. 1988). The estimates of stock size and
fishing mortalities were obtained by cohort
analysis (Jones 1984). Yield (catch in weight)
and stock biomass were predicted for various
level of fishing effort using the length con-
verted Thompson and Bell analysis (Sparre
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1985). The outputs of Jones’ length cohort
analysis, namely the recruitment and fishing
mortalities formed the inputs for length con-
verted Thompson and Bell analysis. The
programme packages of LFSA and
Statographics were used in the analysis of
data.

RESULTS

Fishery
The all-India average annual landing of
P. argenteus during the five year 1984-88
was 23 967 tonnes (Fig. 1). Maharashtra and
Gujarat contributed 42.6% and 35.6% respec-
“"tively. On the east coast, Andhra Pradesh and
West Bengal and Orissa contributed about
8.5% and 9.5% respectively. The landings in
Karnataka, Kerala and Tamil Nadu were
comparatively low.
The annual average catch of F. niger was
12 534 tonnes during the period. The statewise
catch is given in Fig.2. Maharashtra (33.3%)
Gujarat (22.8%), Karnataka (11.4%) and
Andhra Pradesh (14.6%) together accounted
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for the bulk of the landings. The landings in
Tamil Nadu and West Bengal and Orissa were
generally poor.

Seasonal variations: Pomfrets are avail-
able round the year and the landings in
Maharashtra increase from Ist to IVth quar-
ter. Though the catches are highin IV quarter,
CPUE is more during IIIrd quarter (monsoon
months) in both Maharashtra and Gujarat.

Species contribution: P. argenteus con-
tributed 65% while F. niger 34% of the pomfret
fishery. P. chinensis was not taken into con-
sideration during this study. However, it
formed about 1% of the pomfret landings in
India.

Biology

F.niger is a carnivore, feeding on large
zooplanktonic organisms like crustaceans,
polychaetes and cuttle fish. The salpa, Tasis
zonaria may be considered as an indicator
of the abundance of this species (Siva-
prakasam 1963). Copepods formed the major
diet of P.argenteus in the Bay of Bengal
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Statewise catch of Pumpus argenteus during 1984-88.
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(Kuthalmgam 1963 Pati 1980). ‘Gopalan '

iihye

(1967) observed the size at'first siaturity for'

P.argenieus male as 22 ertvand fof female 26
cm (total length): Pati (1982) recorded size at

firstmaturity asit4 om for males and'1 7 émfor "

females' (Standardt length). There ‘are' two'-
spawning periods for P. argenteus with peak
in April and Au
Gopalan (798'7’) séived aprolongcd spawn-
ing season off Gujarat extending from Febru-
ary to August with peak during April-June.
On the northwest coast also two spawning
periods, February and August, were observed
(Bapat et al. 1982). The area between 19°4' —
20°2'Nand 70°2'-71°2' E in the depth range
of 55-90 m appeared to be the breeding
ground of the specics. F. niger also has pro-
longed spawning season extending from No-
vember to March (Bapat et al. 1982). Obser-
vations off Cfichin indicated that F. niger
spawns in st all lhé months with peak
during Junig—’ pte!pt;g.s ,The size at first gna-
turity for-fém ' esnﬁi‘dféd“ ar 275
mm (total length) during this study. Sex-ratio
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Fig. 3. 1 The growth curve of Pampus argenteus identi-

ducted on silver pomfret gave following re-

Bn =0.313 sults.

fied by ELEFAN (Maharashtra).

et

K estimated off Kuwaiti waters were much
less than those from the Indian waters. The
reason may be attributed to the vide variation
in the temperature (16’ - 30°C) in a year.
MORTALITY AND STOCK SIZE: Total instan-
taneous mortality coefficient (Z) was estimat-
ed (Jones and van Zalinge 1981) as 5.4 which
was taken an approximation (Fig. 4). Z ob-
tained by cohort analysis was 5.2 which was
close to the value obtained by Jones and van
Zalinge method. M/K ratio of 1.5 and F/Z of
0.8 were used:as. input. for cohort analysis
(Table 1). The average F was 4.2 at the length
> = 230. Length converted Thompson and
Bell analysis indicated MSY of 9 551 tonnes
(at F/Z, 0.799) which was close to the pfesent
average yield (1984-88). The biomass atMSY

was 5 863 tonnes (Table 2).

tate ot e (ndptnegp v v )
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Fig.4. ' Estiniation of instantancous
Z of Pampus argenteus (M
and van Zalinge method.
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AGE AND GROWTH: The growth parame-
ters estimated for Karnataka were L_ = 360
mmandK=0.69 (Fig. 5). LowerL_compared
to Maharashtra may be attributed to high
fishing pressure off Karnataka, as a result of
which the species is not allowed to grow.

MORTALITY AND STOCK SIZE: The total
instantaneous mortality coefficient (Z) calcu-
fated by Jones and van Zalinge method was
5.054 (Fig. 6). Z obtained by cohort analysis
atand greater than 200 mm length was 5.122
(Table 3). Length converted Thompson and
Bell analysis indicated MSY at 374 tonnes at
the relative fishing effort of 0.5 (Table 4)
indicating that the stock off Karnataka is
heavily fished. It is also evident that the
resource off Karnataka is of lesser magnitude
(Fig. 1) and it cannot sustain heavy fishing
pressure as that of Maharashtra. The species
is notin a position to attain L_ as compared to
that of Maharashtra due to heavy fishing
pressure, a case of growth overfishing,

Stock assessment of black pomfret
Formio niger

Kerala: The results of stock assessment
studies-made for Kerala are given below.

Karidtaka: Tn Kaitiataka the'study con- LENGTH-WEIGHT RELATIONSHIP: The rela-
fadiind et e 2P

tionslfiﬁbetween total length and weight of
F.niger was estimated from 212 fish taken
fromcommercial catch. The relationship is as

Pampus argenteus Kamataka
Ly =360 K=0.69 RAn = 0.496

mofalfty coefficient .

by Jones Fig.5. The gmwth curve of Pampus argenteus identi-
fied by ELEFAN (Kamataka).
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Table |. Results of length cohort analysis of Pumpus argenteus (Maharashtra)

Size group (mm) C N' F/Z F z CxW
140-150 299 2638.7 0.01 0.01 1.06 3
150-160 335 25824 0.01 0.0l 1.06 4.1
160-170 52.7 25242 0.02 0.02 1.07 7.8
170-180 113.4 2462.1 0.04 0.05 1.1 20
180-190 240.2 23922 0.09 0.1 115 50.2
190-200 662.6 23009 0.22 0.29 1.34 162.2
200-210 13617 21655 0.37 0.63 1.68 387.1
210-220 2460 1955.7 0.55 1.26 2.31 807.2
220-230 36134 1646.4 0.68 29 324 1359
230-240 4/18.1 12417 0.77 3.56 461 18935
240-250 42527 794.9 0.84 5.35 6.4 2065.6
250-260 19158 460.8 0.8 4.16 5.21 1049.3
260-270 929.4 2915 0.75 319 424 5714
270-280 703.3 184.7 0.78 381 486 483.3
280-290 472 1024 0.81 4.61 5.66 361.t
290-300 2509 45.8 0.83 5.28 6.33 2129

300 above 136.7 326 0.8 42 5.25 128.1
21 646.3 238225 9565.8

Mean F(L)>= 230): 4.16; ', In thousand

Table 2. Results of Thompson and Bell analysis of
Pumpus argenteus (Maharashtra)

X Yield Mean biomass
0 0 21729
02 7203 12319
04 8 900 9 057
0.6 9396 7470
08 9536 6547
1 9553 5947
1.2 9526 5525
14 9481 5211
1.6 9432 4968
1.8 91382 47112
2 91334 4610

MSY =9551, X=1.0, Biomass MSY =S5 863

follows:

log W = —4.26513 + 2.7921841 log L

ESTIMATION OF GROWTH: The growth pa-
rameters estimated for Kerala (Fig. 7) based
on the gill net catch were : L_ = 560 mm and
K = 0.73 (annual).

ESTIMATION OF MORTALITY AND STOCK
S1ze: Total instantaneous mortality coeffi-

10.94

ﬁ 8.94
oo

4.81

3909 4.170 4.431 4.691 4952 5213 5473 5734
Log.(Lx ~L)

Fig. 6.  Estimation of instantaneous mortality coefficient

Zof Pumpus argenteus (Kamataka) by Jones and

van Zalinge method.

Kerala
K=0.73

Formio niger
L = 580

=

5

An « 0223

Fig. 7.

The growth curve of Formio niger identified by
ELEFAN (Kerala).
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Table 3. Results of length cohort analysis of Pampus argenteus (Karnataka)

Size group C N FiZ F z CxW
(mm) (x1000) (x1000)
50-60 03 190.5 0 0 1.04 0
60-70 1.6 187.26 0.01 0.01 1.05 0.01
70-80 18.38 183.5 0.08 0.1 1.14 0.26
80-90 46.72 178.54 0.2 0.26 1.3 0.95
90-100 64.78 172.24 0.26 0.38 1.41 1.84
100-110 147.62 163.02 0.46 0.91 1.95 5.65
110-120 109.2 152.28 041 0.72 1.76 548
120-130 96.74 143.06 0.39 0.68 1.72 6.24
130-140 99.26 133,82 042 0.74 1.78 8.06
140-150 56.1 125.74 0.3 0.45 1.49 5.64
150-160 28.66 119.86 0.19 0.23 1.28 3.52
160-170 98 112.28 0.46 0.87 1.91 14.53
170-180 108.98 101.52 0.5 1.07 2.11 19.28
180-190 133.26 89.06 0.59 [ 2.53 27.85
190-200 100.52 76.64 0.56 1.31 2.35 24.6
200-210 194.24 61 0.75 318 422 55.24
210-220 177.58 41.32 0.8 43 533 58.26
220-230 128.62 24.36 0.83 528 6.32 48.38
230-240 60.36 13.18 0.81 4.58 5.62 25.87
240-250 31.36 1.26 08 4.31 5.36 15.23
250-260 24.02 3.38 0.87 7.1 8.14 13.16
260-270 598 1.02 0.83 522 6.26 367
270 plus 3.22 0.76 0.8 4.16 5.2 2.22
1735.5 2281.7 345.94

Mean F (L)>= 200): 4.082

cient (Z) calculated by length converted catch
curve analysis was 4.2 (Fig. 8) for Kerala with
co-relation coefficient of 0.976. Z obtained

Table 4. Results of Thompson and Bell analysis of
Pampus argenteus (Karnataka).

X Yield Mean biomass
0 0 983
0.2 323 500
04 372 345
0.6 371 272
0.8 359 228
| 345 199
12 332 177
1.4 319 160
1.6 307 147
1.8 296 135
2 286 125

MSY = 374 tonnes, X = 0.5, Biomass MSY = 308 tonnes

by cohort analysis was 4.4 with M/K ratio of
1.5 and F/Z of 0.8 (Table 5). The results
obtained from Jones’ length cohort analysis
whenusedinthe length converted Thompson

0.291 0855 1.019 1383 1.747 2.112 2476 2.840
Relative age (year)

Fig. 8.  Estimation of instantaneous mortality coefficient
Z of Formio niger (Kerala) by Length converted
catch curve analysis.
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Table 5. Results of length cohort analysis of Formio niger (Karnataka)

KHAN ET AL
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Gt

IR (TR ROTR

Size group c N F/Z F |z CxW:
(mm) (x1000)  (x1000) .
100-120 0.19 338.04 0 0 15 5 AR 1Y |
120-140 0.19 330.48 0 0. .. Ly 0.04,
140-160 2091 321.96 0.06 0.06., L1, 137 .o
160-180 4292 311.88 0.1 0.14 . 123, 3.97. .00
180-200 74.53 299.52 0.19 025, 134, 939,
200-220 128.83 283.68 0.29 045 155, . 2145
220-240 144.07 264.6 0.33 0.54 164 3089 ..,
240-260 222.36 240.96 0.46 092 202 .. 60.14,
260-280 239.91 21228 0.51 113 223 80.39, .-
280-300 322.59 17176 0.62 1.82° 291, 13Le
300-320 385.98 134.16 0.72 2.88. 3.97 . 190.07 ...
320-340 344.2 87.96 0.78 391 S01. 20076, ..
340-360 155.59 54 0.72 2.88 3.98 107.46; .
360-380 90.52 34.92 0.71 262 332, 73.89 . ...
380-400 65.95 21.48 0.74 3.07 417 .+, 61.59. . ..
400-420 35.62 10.68 0.73. 3,01 41, 3824
420-440 10.3 6.84 0.58 1.52 261 ., 1263« ...
440-460 11.13 3.84 0.72 2.86 3.96 . 1558 ..
460-480 443 1.44 0.72 2.87 397 .. 6.97 .-
480 plus 1.78 0.36 0.8 438 548 - 303
2302 3 136.68

Mean F (L)>= 320): 3.306

and Bell analysis, gave an estimated current
size of stock and biomass at different level of
fishing (Table 6). It is evident that the present
(1984-88) yield is about 1 051 tonnes per
annum at the exploitation ratio (F/Z) 0.75.
The MSY was 1 055 tonnes at relative fishing

Table 6. Results of Thompson and Bell analysis of

Formio niger (Kerala).

X Yield . Mean biomass
0 0 2862
0.2 790 1 648
04 988 1162
06 1 045 907
0.8 1 055 754
{ 1048 654
1.2 1034 584
14 1018 532
1.6 1001 493
1.8 985 462
2 969 436

MSY = | 055 tonnes, X = 0.8, Biomass MSY =754 tonnes

_C 105078

——

effort of 0.8 which requires reduction in effort
to the extent of 20%.

Karnataka: From Karnataka stock as-
sessment studies gave following results.

AGE AND GROWTH: The growth parame-
ters estimated for Karnataka based on the
length frequency obtained from trawl catches
(Fig. 9) were: L_ = 550 mm and K = 0.69
(annual).

Formic niger Kamalaka
Ly = 850 K =069 Rn=0.417

=i

Jan Feb Mar ' Apr ‘May 'June July ' Aug Sep Oct Nov' Dec’

Fig. 9. The growth curve of Formio niger identified by
ELEFAN (Karnataka).
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MORTALITY AND STOCK SIZE: Z estimated
by length converted catch curve was 6.58 with
corelation coefficient of 0.975 (Fig. 10). Z
obtained from cohort analysis was 6.45 with
identical M/K ratio and F/Z (Table 7). The
length converted Thompson and Bell analysis
indicated MSY of 1 856 tonnes at the relative
fishing effort of 0.412 (Table 8) with biomass
MSY 924 tonnes. This indicated that the
fishing effort has to be reduced to the extent of
60%.

i Sl’zegroup C F/an DPRIE SRR
el Gnm) (xlOOO) (x1000) R
““oeo | se16, 96954_“,,', 008, .,
foidniiie T adssyt T "o3e. 18 .02
1 IUEI0-180 T Y6303 ggdeg i o1
oilt e £30-150 7 0 ‘ssinnt‘ri E2830 10,39
v 150-490. .. 15477, 731,94 - 1067 : AT "“-’ri-*mos
§ '_ 170-190 ,255 56 v ST e ,,IA\,&o.sz,.;,r; A;u,c‘.ssm D86 i RTRIS Y i
190210', ‘ H i 086, 617, 720 31789
210230 140448 19484 087 724" ,2& 26602
2%250 CooL 4534200 110826 T 08 210 AN . 109.36
,yzsqrzw 130558, . - 6666 082 XL A T 9217
270-190 20526, 3828 . ... 0847 533 . 636 21176045
290-310 101 62 . 2046 083 51} 6.15 46,7 -
DLgl04380 ¢ 46.86° 1056 081 44 544 . 2526
330350/ D424 396 ARG g T g T g g4 ©26.78
350 plus 792 1.98 0.8 nis U gMULl SO E 5.86
. 310344.18° 7" 8 712,96 RS ' 1422.16
. ,y,Mﬂ,ﬂQ Eth )>=170:5.419 <1 o0 oo 0! {
. Lot Tab1e8 Re§u]ts of Ttompson and Bell analysis of
Z=6.58
12.4 Lo 2-0975 Formio niger (Kamnataka).
94l X Yield Mean biomass
Q .
2 . \ 0 0 5483
§ ' o 0.2 1867 1933
a1 0.4 1872 1010
0.6 1695 655
. 0.8 1536 484
0.212 0449 0685 0922 1.158 1.395 1631 1868 1 | 414 3890
Relalive age {year) 12 1320 329
Fig. 10. Estimation of instantaneous mortality coefficient 14 1246 289
Zof Formio niger (Karnataka) by length convert- L6 1187 260
ed catch curve analysis. 1.8 1139 238
2 1098 221

MSY = 1 856 tonnes, X = 0.412, Biomass MSY = 924
tonnes

DISCUSSION

On an average 10 218 tonnes of P.
argenteus was landed in Maharashtra mainly
by drift net. However, during the five-year
period large quantities of it were landed at
Bessein (av. 2 522 tonnes) where dol net was
suitably modified for catching P. argenteus.
As the mesh size of dol net is 60-70 mm the
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majority of fishes netted were below 100 mm.
The peak landings (5 612 tonnes) at Bessein
were recorded in 1988 by dol nets. The total
landings of P. argenteus was highest in
Maharashtra during the same period. In 1991
it came down to 565 tonnes which contained
very less young ones compared to the earlier
year indicating recruitment overfishing. The
gill net catches during the observation period
consisted of size range of 140 to 345 mm. It is
pertinentto mention that the fish grows to 390
mm (furcal length). This shows that there was
growth overfishing. Based on the landings of
198488, the MSY was estimated at 9 551
tonnes and the present average yield is close
to MSY. Large-scale netting of young ones
(300-350 mm) was also recorded from
Nawabunder - Jaffrabad coast (Gujarat) by
Gopalan (1967) and Zafar Khan (1982) in dol
nets. Dol netis a gearused for catching mainly
Bombay duck and non-penaeid prawns at
some centres. Zafar Khan (1989) recorded
large number of young ones of P. argenteus
during February—May and suggested the need
toregulate the fishing by closing of operations
during this period. In an artisnal fishery like
dol, only two types of regulations are possible
(i) mesh size regulation and (ii) closing of
fishing season. Pomfrets being deep-body fish,
mesh regulation will not be effective.
Though the average catch of P.
argenteus off Karnataka was mere 346 tonnes,
the result indicate overfishing to the extent of
50%. P. argenteus in Karnataka was caught
mainly by trawlers, though, of late, large
quantities were landed by purse seiners. The
exploratory fishing operations conducted re-
vealed highly potential fishing grounds only
off Gujarat (55-90 m depth) and Maharashtra.
The meagre resource off Karnataka s already
heavily fished and can not sustain high fish-
ing pressure exerted further by the purse
seiner. Lower value of L_ (360 mm) is an

[Vol. 39, No. 3, 4

indication of growth overfishing; the majority
of the catch was in the size range of 30-270
mm.

Black pomfret forms an important fishery
in Maharashtra and Gujarat. It shows an
increasing catch trend in Maharashtra. In
Karnataka, the present (1984-88) yield is
1428 tonnes and the MSY is 1 856 tonnes; the
effort needs to be reduced by 60%. F. niger
was landed mainly by trawlers. Of late, purse
seiners contributed as much as 900 tonnes of
the landings. Probably it is this gear which
causes muchdamagetotheresource. InKerala,
the present annual yield of F. niger is 1 048
tonnes and MSY is 1 055 tonnes which neces-
sitates the reduction of effort by 20%.
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